Goldfish (Carassius auratus) of 15-28g were maintained at 23 C and subsequently were intraperitoneally injected with saline (controls) and varying doses of Triiodothyronine (T 3 ). Following the injection, the fish were placed in a thermal gradient and temperature selection and activity hyperactivity. This latter effect developed more slowly and appeared to be more diffusely mediated.
LIST OF TABLE
Capacity _adaptations, which allow normal activity over varying thermal ranges, result from cold or warm acclimation or environmental acclimitization. This paper is concerned with capacity adaptations of goldfish (Carassius auratus).
These adaptations involve physiological, biochemical, structural and behavioral changes (1). Neurons in the outer skin of bony fish are very sensitive to temperature, responding to changes of considerably less than one degree C. However, to evoke a thermoregulatory response greater changes are necessary (16) . Thus, Antarctic icefish acclimated to 3 C were quiescent in the 3 C water but rapidly moved from the 5 C water into the 3 C water when placed in the warmer water.
This rapid response occurred too soon for a change to occur in the brain or body core temperature (17 (18) . The phasic nature of the input makes it unlikely that these sensors are the sole imput for thermoregulation (2) . Stable regulation also requires a deep core temperature sensor.
Given the above system to direct a fish to water of a particular temperature, an organism can benefit from selection of different temperatures during varied physiological states. For instance, during starvation some salmonids select cooler water which presumably decreases metabolic demands on a poikilothermic organism (19) .
Conversely, when there is an abundance of food it would be advantagous to select warmer water to optimize growth.
These changes in selected temperature could be mediated by adjustment of neuronal activity, hormonal levels or other inputs. Fish regulate their temperature with regard to their recent thermal environment, their physiological state, their current metabolic needs, and the thermal environments available to them. Of major importance is their state of thermal acclimation (14) .
Little work has been done to elucidate acclimational changes at the level of the organ system in the intact animal. In most cases the mechanisms and significance of alterations in regulated body temperature are not well understood, as, for instance the effect of thermal acclimation on temperature selection in fish. It is wel 1, documented that increases in T 4 and T 3
induce hyperactivity in mammals (24) and in fish (26) . Less well appreciated is thyroid hormones role in temperature regulation. It has been shown that altered thyroid activity affects the body temperature of homeotherms (27) , and that altered thyroid activity is important during the entrance into the state of torpor in hibernating mammals (27) . The role of thyroid hormones in temperature selection in poikilotherms is poorly understood.
Fortune (28) To determine the activity of the fish, in both the intraperitoneal and intracerebral injection studies, the difference in temperature between successive data points was determined. This difference reflected movement of the fish within the gradient and thus is a measure of activity.
Activity was analysed in a manner similar to the selected temperature data.
RESULTS
The average selected temperature vs. time and the average activity vs. time are plotted in Figure 1 for the control fish and the experimental group intraperitoneally injected wi~h 0.01 ng T 3 / g body mass. In Figure 2 , the mean average selected temperature for the first 25 min of the seven experimental IP injection runs and the controls are compared. Table 1 lists Six fish were injected 3 times. he showed that the thiourea treated fish were more active than the controls in colder water. However, an increase in the water temperature increased the mobility of the controls, but had no effect on the activity of the treated animals. He suggested that changes in thyroid activity were correlated with changes in swimming behavior which then lead to variations in selected temperature. Eales (26) proposes that in mammals "the regulation of BMR (Basal Metabolic Rate) proceeds on a broad front and involves a wide spectrum of intracellular changes. These appear to involve not only nuclear receptor sites w~ich may be associated with 'long term' regulation of protein synthesis, but also with 'short term' changes and regulation of Na+ activity. In the early evolution of homeothermy it can be surmised that the thyroid hormones (T 3 ?) ••• acquired the ability to stimulate the BMR and raise the activity of the animal beyond that expected of a true poikilotherm.
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(p.396, 26). Therefore, it seems likely that thyroid hormones were the initial metabolic regulators.
Eales (26) suggests that in fish the fundamental role of the thyroid is to regulate the anabolic and energy de ma n d i n g a ct i v .i t i e s ( g row t h , me tam o r p h o s i s a n d reproduction) and keep them within the abilities of the individual to carry them out. I feel that in addition to these activities, the thyroid also has a primary role (as suggested by Stevens, 32) in cold acclimation. I speculate that fish utilized this relationship by developing specific r 3 receptors on some of the thermosensitive neurons in the anterior hypothalamic region. Since the regulation of body temperature undoubtedly involves some sort of reciprocal excitation and inhibition to develop a set point (10), preferentially affecting one group of thermoregulatory neurons would alter the temperature at which the body is regulated.
In conclusion, 1) increases in the concentration of circulating r 3 cause an increase in activity and decrease in selected temperature, 2) injections of r 3 directly into the preoptic/anterior hypothalamic region cause a decrease in selected temperature and 3) in another study plasma r 3 concentration increases during cold acclimation (31) . These observations are consistent with the hypothesis that r 3 is directly involved in alterations of the selected temperature that occur following thermal acclimation in fish.
